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A MODEM INTEGRATED INTO A RADIO RECEIVER 
UTILIZING A COMMUNICATION PORT 



Technical Field 

The present invention relates to a radio system and more 
particularly to a radio system incorporating a modem for sending and 
receiving electronic messages to and from a personal digital assistant. 

Background of the Invention 

The accessibility of information poses unique problems in a 
highly mobile society. Cellular technology provides access to phone lines in a 
mobile environment. However, it is often necessary to send and receive 
electronic messages while in an area that does not have access to a computer 
terminal and a modem, such as a moving vehicle. 

Personal Digital Assistants (PDA's) can be used to display 
electronic messages. Unfortunately, many PDA's are only capable of 
displaying messages that have been downloaded to the PDA from a computer. 
So while these items help to display messages, they are not capable of sending 
or receiving information without access to a computer terminal. 

Currently, there is a need for access to electronic mail, or other 
Internet information, through a cellular link in a vehicle that conveniently 
allows a driver to send and receive electronic messages while in the vehicle. 

Summary of the Invention 

The present invention is a system and a method for sending and 
receiving electronic messages through a radio. The present invention is an 
integrated audio and communications system having a radio that incorporates a 
modem for sending and receiving electronic messages through a personal 
digital assistant and a cellular phone. The radio system includes a modem that 
is accessed by the personal digital assistant and the cellular phone by way of a 
communications port. The modem is enhanced for cellular performance. 
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The communications port provides a cellular link to an Internet 
service provider for two-way electronic message transfers through the 
personal digital assistant. The radio monitors signals sent from the 
communications port and the personal digital assistant and displays messages 
5 indicating the status of the communication connection. 

It is an object of the present invention to provide a method for 
sending and receiving electronic messages using an automobile's radio. It is 
another object of the present invention to provide a link between a cellular 
phone and a personal digital assistant using the radio. Yet another object of 
10 the present invention is to modify the vehicle's radio with a cellular modem 
for connecting a personal digital assistant to an Internet service provider. 

Other objects and features of the present invention will become 
apparent when viewed in light of the detailed description of the preferred 
embodiments and when taken in conjunction with the attached drawings and 
15 appended claims. 

Brief Description of the Drawings 

In order that the present invention may be well understood, 
there will now be described some embodiments thereof, given by way of 
example, with reference to the accompanying drawings, in which: 
20 FIGURE 1 is a block diagram of a radio system and 

communications port according to the present invention; and 

FIGURE 2 is a flow chart of the method of the present 

invention; 

FIGURE 3 is a continuation of the flow chart shown in Figure 

25 2; 

FIGURE 4 is a continuation of the flow chart shown in Figure 

3; and 

FIGURE 5 is a continuation of the flow chart shown in Figure 

4. 
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Description of the Preferred Embodiment 

Figure 1 is a block diagram of the present invention, which is a 
system 10 by which a radio 14 is used to access electronic messages through a 
personal digital assistant (PDA) 20. The radio 14 is equipped with a cellular 
5 modem 12 and a communication port 16 that provides a link between a 
cellular phone 18 and the modem 12. The modem 12 and the cellular phone 
18 provide the PDA with access to an Internet service provider, thereby 
allowing a user to send and receive electronic messages through the PDA 20 
while the status of the communication connection is displayed by the radio 14. 

10 In the preferred embodiment, the modem is 14. 4K baud. The 

modem 14 has a specific protocol that is enhanced for cellular performance. 
The communication port 16 provides access to the phone audio 22 in order to 
facilitate the connection between the phone 18 and the modem 12 in the radio 
14. During normal radio operation, the modem 12 is not powered. A slave 

15 microprocessor 24 in the radio 14 monitors transmit (Tx), receive (Rx) and 
data terminal ready (DTR) input signals sent from the PDA 20. The input 
signals are converted from RS232 to TTL levels by an RS232/TTL converter 
26. The converted signals are buffered by a dual Universal Asynchronous 
Receiver/Transmitter, or DUART 28. 

20 The transmit signal (Tx) from the PDA 20 is used to supply 

information for a phone number to be dialed and to terminate a call. The 
receive signal (Rx) is used to provide the modem 12 status. The DTR signal 
contains information about the status of the call. During modem 12 use, the 
communication port 16 will disable all other functions on the radio 14 except 

25 for volume control and an end function. The modem 12 should be configured 
so as not to answer incoming calls. 

The radio system 10 of the present invention has a 
communications protocol that allows the radio 14 to transmit information such 
as a request for phone status, a request to load a phone number to the phone 

30 and a request to end a phone call. The radio 14 must be capable of decoding 
and acting on standard AT commands used by the modem. In the present 
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invention, the AT commands are used for dialing a phone number, Dn, 
hanging up the phone, Hn, and an extended results code, Xn. 

The PDA 20 is used to send and receive electronic mail 
messages by way of the communications port 16 through an Internet 
5 connection that is established through the cellular phone 18. The messages are 
sent and received as ASCII text. Therefore, the PDA 20 must have a text 
program. It should be noted that a traditional electronic mail program might 
be used in conjunction with customized software to convert the message files 
to text. There are no limitations on the text program that can be used in 

10 conjunction with the present invention. 

The communication port 16 is equipped with a controller 30 
that contains a software program for controlling the radio system 10 of the 
present invention according to the method of the present invention. Figures 2- 
5 depict the flow chart for the method of the present invention. Referring now 

15 to the flow chart in Figure 2, the modem is shown in a START mode 102, 
which allows the user to connect 104 the PDA to the modem. The radio 
monitors 106 the DTR input signal until a DTR is asserted 108. Once a DTR 
is asserted, the radio verifies 110 that the phone is available. If the phone is 
not available, the radio will display 112 a message indicating the status of the 

20 phone. For example, the message may read, "PHONE NOT AVAILABLE" . 
The radio then continues to monitor 114 the DTR signal. Once a DTR signal 
is asserted 116, the radio will again attempt to verify 110 that the phone is 
available. If a DTR is not asserted 116 the radio will remove 118 power from 
the modem and terminates the communication session by sending the 

25 appropriate termination signal. At the termination of the communication 
session, all of the radio functions are restored 120, and the modem mode is 
ended 122. 

Figure 3 is a continuation of the flow chart shown in Figure 2 
and shows the method of the present invention when the modem is connected 
30 and the phone is available 200. The radio and the communications port begin 
202 the modem session. The communications port disables 204 all of the 
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radio controls except for an "end" function and the volume control. The 
radio monitors 206 the PDA and waits to receive a transmit signal and an AT 
command for the modem from the PDA. Then the radio waits 208 for a 
signal that indicates a phone number has been received. If a phone number is 
5 not received the radio waits 210 for a predetermined period of time and 
resumes monitoring 206. 

When the radio receives 208 a phone number, it sends 212 the 
phone number to the phone, using a predetermined communications protocol 
or messaging system. The radio may display a message indicating the status 

10 of the communication connection. For example, the message may read 
"DIALING". Then, the communications port powers up 214 the phone and 
dials the phone number. According to the method of the present invention, 
the communications port verifies 216 that the call is in a conversation mode 
and provides 218 a connection to a mono audio channel. 

15 Referring now to Figure 4, a continuation 300 of the flow chart 

from Figure 1 is shown. The radio determines 302 the type of connection 
between the modem and the phone. If the connection is a computer 
connection 304 a separate process 400 is followed that is shown in Figure 5. 
Referring still to Figure 4, if the connection is not a computer connection 306, 

20 the method of the present invention performs a check to determine 308 if an 
operator is on the phone line. If an operator is present, the call is handled 310 
by the user and the session is terminated. The communications port then 
notifies 312 the radio that the call has been terminated and that the mono audio 
channel may be released. According to the method of the present invention, at 

25 this point the system returns 500 to the point where the radio waits 111 to 
verify the availability of the phone. 

In the absence of both a computer connection and an operator 
on the line 308, the method of the present invention determines 314 if the 
phone is busy or the modem is not connected after a predetermined period of 

30 time has elapsed. Once it has been determined that the phone is busy or the 
modem is not connected, the radio displays 316 a message indicating that the 
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call was not completed. For example, the message may read, "UNABLE TO 
COMPLETE CALL". Then, the radio terminates 318 the call and returns 
500 to the point in the system where the radio waits 111 to verify the 
availability of the phone. 
5 Once the method determines that a computer connection has 

been established 304 the flow chart continues 400 as shown in Figure 5. 
Referring now to Figure 5, the radio monitors 402 the modem for the progress 
of the call and verifies the modem is connected. If the radio determines that 
the connection is not complete 404, the method will wait 406 until the 

10 connection lasts for a predetermined period of time and then either resumes 
monitoring 402 or terminates 408 the communication session and displays a 
message indicating the same, returning 500 to the point in Figure 2 where the 
radio waits 111 for the availability of the phone. 

Referring again to Figure 5, once the method determines that 

15 the connection is complete 410, the radio releases the mono channel 412 and 
displays a message indicating the status of the file transfer to the PDA. For 
example, the message may read, "BEGINNING FILE TRANSFER". The 
radio monitors 414 the signal traffic and looks for a loss of the connection or a 
hang-up signal from the PDA. If the call is not complete, the method of the 

20 present invention waits 416 for a predetermined period of time and looks for 
signal traffic. If there is signal traffic, the method resumes monitoring signal 
traffic 414. If there is no signal traffic for a predetermined period of time, the 
radio notifies the communications port that the session has been terminated 
and releases the mono channel if necessary. The radio may also display a 

25 message indicating the status of the communications session. For example, 
"UNALBE TO COMPLETE CALL" . 

When the call is completed 420, the radio displays 422 a 
message indicating the call is complete, for example, "CALL COMPLETE", 
and returns 500 to the point, shown in Figure 2, where the radio waits 111 for 

30 the availability of the phone. 
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The system and method of the present invention a radio 
equipped with a modem and establishes a connection between the PDA and the 
modem, and a connection between the cellular phone and the modem to allow 
the PDA to access electronic messages. The microprocessor in the radio is 
5 capable of distinguishing different signals to determine the status of the 
connection and provide updates on the radio's display. For example, the radio 
is capable of determining if the phone number is being dialed, if the 
connection is successful, if the data is being transmitted, and if the connection 
is being terminated. It is also capable of determining if there is a problem in 
10 the communication and will display an appropriate message. The system and 
method of the present invention allow a useful connection to electronic 
messages through a radio that allows access to information not otherwise 
readily available to someone traveling as by car or other mode of 
transportation. 

15 While particular embodiments of the invention have been 

shown and described, numerous variations and alternate embodiments will 
occur to those skilled in the art. Accordingly, it is intended that the invention 
be limited only in terms of the appended claims. 



